Base sequence specificity of three 2-chloroethylnitrosoureas.
Chemical modifications of guanine are some of the most common results of interactions of DNA with many carcinogens and anti-cancer drugs, including nitrosoureas, nitrogen mustards, triazenes, polycyclic aromatics, and aflatoxins. The base sequence specificity for alkylation of guanines by three 2-chloroethylnitrosoureas has been determined. Guanines in the midst of a run of guanines are more susceptible than guanines in other base sequences. We have shown that certain 2-chloroethylnitrosoureas (BCNU, CCNU and methyl-CCNU) follow this same pattern. However, the quantitative degree of higher specificity for guanine with guanines as nearest neighbors depended on both the guanine position alkylated and the structure of the alkyl group attached. For example, when hydroxyethylation of runs of guanine occurred at N-7, a 6- to 11-fold increase of alkylation occurred compared to that found in the random base sequences of DNA, while hydroxyethylation at O-6 increased 1.2 to 3.5-fold and chloroethylation at N-7 was 2-to 4-fold higher than in DNA. Guanines with thymines on both the 3' and 5' sides were much less susceptible, most notably in N-7-hydroxyethylation and N-7-chloroethylation. Since guanine-rich regions are found in regulatory regions of the genome, knowledge concerning the effect of base sequence upon the production of each of the potential DNA lesions is vital to gaining an understanding of the roles of these lesions in the anti-tumor activity of a drug.